Inhibition of some respiration and dehydrogenase enzyme systems in Escherichia coli NCTC 5933 by phenoxyethanol.
Low concentrations (less than 0.2% w/v) of phenoxyethanol stimulated both the rate of respiration and total oxygen uptakes of Escherichia coli NCTC 5933 suspensions with glucose and other substrates, whilst higher concentrations (0.2--0.6% w/v) although still below those showing significant bactericidal activity, produced progressive levels of inhibition. The degree of respiratory inhibition varied with different substrates in the order malate less than succinate less than pyruvate less than or equal to glucose less than lactate, and suggested appreciable inhibition at a point after malate in the tricarboxylic acid cycle. This suggestion was supported by the use of tetrazolium salts as alternative electron acceptors, and by cytochrome difference spectra, which together implicated malate dehydrogenase as the most likely site of action. Isolated dehydrogenase enzymes of the tricarboxylic acid cycle in cell-free preparations were unaffected by high concentrations of phenoxyethanol (0.8% w/v) with the exception of malate dehydrogenase which was inhibited in extracts to extents similar to those of malate oxidation by intact bacteria. Lineweaver-Burke plots for malate dehydrogenase activity in the presence of phenoxyethanol suggested a competitive inhibition of the oxaloacetic acid-limited reaction and a non-competitive inhibition of the NADH-limited reaction. Accordingly, Ki values were found to be low when the rate of reaction was limited by oxaloacetic acid concentration yet relatively high when NADH was rate limiting.